SUMMARY The clinical features, differential diagnosis and treatment of unilateral spasms of the jaw and masticatory muscles are discussed and illustrated by eight cases of unilateral jaw spasms of various aetiologies. These include focal dystonia of the jaw, hemimasticatory spasm with and without facial hemiatrophy, paroxysmal events in multiple sclerosis and tetany. Attention is particularly drawn to four cases of unilateral dystonia of the jaw which has not been described before.
In a discussion of the "masticatory spasm of Romberg", Gowers described several conditions which were associated with tonic or clonic jaw spasms.1 He referred to tetanus, trauma, tetany, facial pain, hysteria, pontine lesions and cold exposure as causes of tonic spasm or trismus; he listed convulsions, rigors, paralysis agitans, facial pain, and chorea among the causes of clonic jaw spasm. Such spasms must be distinguished from the involuntary movements of the jaw which occur in a number of other conditions. These include generalised and cranial dystonia,2 acute dystonic reactions to neuroleptic drugs,3 tardive dyskinesia,3 tardive dystonia,4 dyskinesias induced by levodopa and related drugs, and post-encephalitic Parkinsonism.5 Trismus and bruxism or teeth grinding may also be encountered in pseudobulbar palsies due to cerebrovascular disease.6 Bruxism is also considered to be a manifestation of anxiety.7 In addition, a variety of complicated masticatory movements may be seen in epileptic automatisms and in response to oral or facial stimulation in patients with severe damage of the cerebral hemispheres or brainstem.8 Finally, masticatory spasm may occur in peripheral neuromuscular disorders that result in muscle spasms or cramp, and is a prominent late feature of the clinical syndrome of progressive muscle spasm, alopecia and diarrhoea.9
In most of these disorders, the jaw spasms are bilateral and occur as one facet of a generalised disorder of movement. In contrast isolated unilateral jaw spasms are distinctly unusual. Apart from a number of case reports of masticatory spasm, most occurring in association with facial hemiatrophy,10 -12 few references to unilateral jaw spasms are to be found in the literature.
The purpose of this report is to describe the clinical features of eight patients with unilateral jaw spasms of differing aetiologies causing unilateral deviation of the jaw and to discuss the clinical and electromyographic differential diagnosis of this condition.
Methods
Four of the eight patients described in this report were seen in the Department of Neurology at the Maudsley Hospital, three in the Department of Neurology, University of Navarra Medical School, Pamplona, Spain and one in the Department of Neurology, Sir Charles Gairdner Hospital, Perth. The patients were all females and their ages ranged from 24 to 60 years. Detailed electromyographic recordings and electrophysiological studies of the facial and masticatory muscles were performed in selected patients. The EMG recordings were made using silver/silver chloride surface electrodes, placed over the muscles of interest, and concentric needle electrodes were used to sample the motor unit discharge pattern in the masseter, pterygoid and orbicularis oris muscles. The EMG signals were amplified (Devices 3120 amplifier; band width from 80 Hz to 2 5 KHz, -3 dB, for both surface and needle recordings) and recorded on a PDP 12 computer (sampling rate 40 KHz). In patients 1, 3 EMG recordings revealed normal motor unit morphology and patterns of discharge in the masseter muscles. The masseter reflex latencies were normal (8 5 ms bilaterally) as was the masseter silent period on both sides. The blink reflex latencies were also normal (RI = 12 ms and R2 = 29ms; R = L) but the recovery cycle of the blink reflex following a conditioning stimulus was enhanced in a manner similar to that described in patients with oromandibular dystonia and blepharospasm. I 3 Treatment with benzhexol in daily doses of between 25 and 35 mg lessened the severity of the jaw movements. However, she became depressed and the treatment was gradually withdrawn. The movements worsened but later improved with amitriptyline 100mg per day.
Case 4 Unilateraljaw dystonia with cranial and segmental dystonia A 22-year-old female developed deviation of the jaw to the left and intermittent closure of the left eye, associated with a tingling sensation of the left forehead. These symptoms resolved spontaneously over a period of 3 weeks but recurred 4 weeks later. She has continued to experience attacks, each lasting for weeks at a time, before settling, with symptom free intervals lasting several weeks. There was no significant past history and no history of drug ingestion. Examination during an attack revealed intermittent blepharoclonus of the left orbicularis oculi and sustained deviation of the jaw and lips to the left (fig 3) . On protruding the tongue, it too deviated to the left. There was a torticollis with the chin turned to the left and dystonic inversion of the outstretched left arm. The remainder of the examination was normal. Investigations including computed tomography of the brain, vertebral arteriography and cerebrospinal fluid analysis were normal. Visual and somatosensory evoked responses were normal as were EMG recordings from the left masseter and blink reflex latencies.
Treatment with anticholinergics, carbamazepine, clonazepam, haloperidol and tetrabenazine did not provide any relief. Note the variable burst duration lastingfrom 50 to 300 ms as illustrated in thefirst three bursts. The next briefdischarge (20ms) isfollowed by two longer bursts each approximately of400 ms duration, punctuated by another short discharge.
Thompson, Obeso, Delgado, Gallego, Marsden Case S Unilateral hemimasticatory spasm withfacial hemiatrophy A 38-year-old woman had been aware of abnormal pigmentation of the right side of her neck, lower face and jaw since childhood. During her teens she was aware of progressive atrophy of these regions and a series of skin biopsies revealed changes consistent with morphoea. At age 31 years she developed spasms of the muscle of the right jaw which caused it to close forcibly. Each spasm would begin with a series of small "warning" contractions which she felt as a tightening of the face, and last for a second or two. They were often precipitated by mouth closure or movement of the jaw while eating. Opening the jaw would interrupt the spasm. If a prolonged spasm developed it would last for several minutes. She had bitten her tongue on numerous occasions and at times the spasms woke her at night. They had been temporarily abolished by mandibular anaesthesia during the fitting of a dental plate. A masseter myotomy did not improve her symptoms but carbamazepine and phenytoin had greatly reduced the severity of attacks. She was also aware of spasm of the right lower lip which pulled the corner of her mouth down on that side for several seconds at a time. Examination revealed patchy pigmentation of the skin and atrophy of the subcutaneous tissue of the right side of the neck and face. The masseter was visibly hypertrophied and repetitive contractions of it could be seen and palpated during a spasm ofjaw closure. The jaw jerk was present and there was no weakness of jaw opening or closure. Facial sensation was normal as were facial movements when there was no spasm of the lower facial muscles. Spasm and deviation of the lower lip down and to the right were present intermittently and could be induced by stretching the lip. The remainder of the neurological examination was normal.
EMG recordings from both masseter muscles revealed spontaneous activity in the right masseter while the left remained silent except during voluntary contraction. The spasms in the right masseter consisted of repetitive, spontaneous bursts of motor unit discharges, varying in duration from 20 to 400 ms (fig 4) . Similar bursts were recorded in the right orbicularis oris muscle. The latency of the masseter reflex on the right (11Ims) was prolonged in comparison to that on the normal side (7 ms). Blink reflex latencies were normal (R1 = 10 ms, R2 = 35 ms; R = L) following stimulation of the right supraorbital nerve, as was the recovery cycle of the reflex following a conditioning stimulus. The terminal latency of the facial nerve to the orbicularis oris following stimulation anterior to the mastoid process was normal (3-4ms) . She continues to take carbamazepine and phenytoin.
Case 6 Hemimasticatory spasm without facial hemiatrophy A 60-year-old woman presented with a 3 year history of painful spasm of the left temporalis and masseter muscles, the details of which have been reported previously.12 The spasms were similar to those described in case 5, with repetitive brief contractions of the masseter and temporalis muscles. They occurred spontaneously and were induced by jaw closure but interrupted by jaw opening. There was no evidence of facial hemiatrophy and there was unilateral hypertrophy of the masseter and temporalis muscles involved. Numerous drugs were tried without benefit, and extensive investigation failed to reveal any underlying structural Case 7 Paroxysmal unilateral spasms ofthejaw, associated with possible multiple sclerosis A 28-year-old woman developed difficulty closing the right eye and deviation of the mouth to the left, which recovered over several weeks. Two months later she developed short attacks in which the mouth and jaw would deviate to the right and the right eye would close forcibly. These would last for 1 to 2 minutes and often recurred in bouts lasting several days. No precipitating factors were identified. There was no past history of significance and she took no regular medications. Examinations during an attack revealed that it would begin with closure of the right eye followed by elevation of the right corner of the mouth and closure and deviation of the jaw to the right, accompanied by spasms of the right orbicularis oculi, oris, mentalis, left frontalis and adduction of the left eye ( fig 5) . The remainder of the cranial nerves were normal. When walking the right foot would adopt a posture of plantar flexion and inversion which would last a minute or so and subside with rest. There was no muscle weakness but the deep tendon reflexes were exaggerated, especially in the legs. The superficial abdominal reflexes were absent and the plantar responses were flexor.
Investigations including computed tomography of the Focal dystonia of the jaw and the differential diagnosis of unilateral jaw and masticatory spasm Case 8 Unilateral spasm of the masticatory andfacial muscles in tetany A 32-year-old woman presented with episodic spasm of the jaw, face, neck and limb muscles. She was not aware of any precipitating factors or warning symptoms. Each attack lasted between 2 and 5 minutes and was followed by complete recovery. There were no associated symptoms. Her past and family history were unremarkable and she did not take any medications. A typical attack was observed to begin with hyperventilation and some 30 seconds later she would develop spasm of the facial and masticatory muscles producing a bizarre distortion of the face (fig 6) . The neck muscles would then contract particularly on the left side, so that her head turned to the right. In addition she would develop carpopedal spasm with inversion and internal rotation of the feet. The injection of 1 g of calcium gluconate intravenously produced total relief of the symptoms in less than 1 minute. The EEG did not change during attacks and serum calcium levels were normal both during attacks and when free of symptoms.
Discussion
The differential diagnosis of causes of unilateral jaw spasms with or without involvement of the facial muscles is shown in the table. Of these conditions, mechanical and inflammatory disorders of the temporomandibular joint and oromandibular region will be evident on clinical examination. Tetanus may have to be borne in mind as cephalic tetanus has been described with unilateral facial weakness and trismus as presenting symptoms."4 Focal motor epilepsy will be distinguished by the brevity of attacks, the repetitive clonic nature of the jaw (and facial) contractions, spread of movements elsewhere and other ictal events. The remaining causes of unilateral jaw spasm with jaw deviation are relatively uncommon. Among these, focal dystonia of the jaw, presenting as an isolated involuntary movement with sustained lateral deviation of the jaw is the least well recognised cause of jaw spasms. In the cases of unilateral jaw dystonia described in this report, deviation of the jaw would persist for several days to weeks at a time before remitting, only to be followed by a further episode after a symptom free interval. In two patients (cases 3 and 4) the presence of more familiar dystonic postures at other sites (the neck and arm) confirmed that the jaw movements were part of a dystonic syndrome. In a further patient (case 2), jaw spasm was preceded by torticollis (which had resolved spontaneously) and was followed by the evolution of typical oromandibular dystonia, with spasms of jaw opening replacing the spasms of jaw deviation. Such changes in the nature of the involuntary jaw movements in oromandibular dystonia have previously been described2 and illustrate the variable natural history of dystonia. In one other patient (case 1), jaw dystonia was the only abnormality, but this was similar in all aspects to the jaw spasms seen in the other three patients (cases 2, 3 and 4) who had evidence of dystonia elsewhere.
Investigation of these patients with jaw dystonia failed to reveal any underlying abnormality of the brain. Accordingly, they must be described as having idiopathic or primary dystonia. The morphology and discharge pattern of motor units recorded from the masseter, facial and the lateral pterygoid muscles (in Table Differential diagnosis ofabnormal unilateral involuntary movement of the jaw andface cases 1 and 3) were normal. In one patient (case 1) it was possible to record the continuous lateral pterygoid activity that was responsible for the jaw deviation in the "resting" position. When the patient attempted to straighten her jaw and clench her teeth, cocontraction of the masseter and pterygoid muscles was present. This example of jaw dystonia is similar to a further case cited by Gowers in whom fixed lateral deviation of the jaw was thought to be ". ..due to spasm in the pterygoids of one side...".' In one patient (case 3) detailed study of the blink and masseter reflexes disclosed an abnormality similar to that described in patients with oromandibular dystonia and blepharospasm"3 further supporting the postulate that the jaw movements in this case were part of a restricted cranial dystonia. Treatment with anticholinergic drugs considerably improved the jaw dystonia in three of the four patients.
The second group of patients with isolated jaw spasms described in this report present a unique syndrome with characteristic clinical and electromyographic features. Hemimasticatory spasm with facial hemiatrophy has been the subject of numerous reports.'0 11 The present report illustrates examples of hemimasticatory spasm occurring both with and without facial hemiatrophy. Clinically the spasms were similar in both. They were often painful, the tongue was frequently bitten by the forceful jaw closure while the spasms were precipitated by voluntary jaw closure and inhibited by jaw opening. Electromyographically, spontaneous repetitive short bursts of motor unit discharges and longer spasms were recorded from the masseter and the masseter reflexes were abnormal in both cases. The similarity of these findings to hemifacial spasm and neuromyotonia has previously been noted.'0 12 These features suggest that a peripheral trigeminal nerve lesion is responsible for the spasms in this condition although conclusive proof of this is lacking.
In one patient (case 7) with paroxysmal episodes of unilateral facial and masticatory spasm a diagnosis of multiple sclerosis was suspected. Although it was not possible to establish a definite diagnosis, the stereotyped nature of the attacks and the monocular adduction spasm (of case 2 of Matthews, ref 15) resembled the clinical features of paroxysmal events in multiple sclerosis described by previous authors.'5 16 The complex facial spasms and abnormal foot posture when walking observed in this case were also similar to the descriptions paroxysmal dystonia in multiple sclerosis.'7
Involvement of the cranial musculature in tetany is unusual, but is well illustrated by case 8. The presence of spasms involving the limb musculature and their prompt resolution after intravenous calcium distinguishes this case from the other causes of jaw spasms. 
